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What is claimed is: 



1. 



8. 



An isolated strain of Hepatitis , B ;; ^ 
B Virus Surface Antigexi-:rSf-l33^pon ^ Strain - ^ : (Metl^onlne: V: ^to^U' 
Threonine) and deposited under Accession Nbs; , P97121504; P97121505 ■ 
and P97121506 with the European Collection of Cell Culture on .15 th 
December 1997. 




An isolated nucleic acid encoding a polypeptide whicht££g^k • m ^rt f* : 
major surface antigen of a stria^^ 
polypeptide' having an aminbt'M 



amino acid sequence of a .. major :)isur£^ 

hepatitis B virus in that ,^e':Cs^Bd^Tdcid 'Sa^^mi^^^^^^^^^^^^™^^ 
such polypeptide is a t^eonihe%a^ 



"methiohinel 



The isolated nucleic acid . of JrclaiM,* f ^ 
being encoded by i nucleotides^ 
sequence designated SEQ. i-vD^M^ 

The isolated nucleic acid of claim 3 f comprising nucleotides "^AOO.^^^^ 
in position 551-553. ■ • - ^/^^^^ 

The isolated nucleic acid of claim 2, wherein the nucleic acid is 
DNA, . 

The isolated .nucleic acid of claim 2, wherein the nucleijc , acid; ls|^^ 

RNA. ; ' >; ;'^ V ^U : 







7. The isolated nucleic acid of claim 5, wherein the nucleic acid is 



cDNA. 



The isolated nucleic acid of claim 5, wherein the nucleic acid is 
genomic DNA. 
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10 



11, 



12. 



13 



14 



15 



16. 



fhifi^^^0f9^ ........ 



The isolat d nucleic acid of ' claim^, therein the polypeptide 
has an amino acid sequence substantially identical to amino 
acid residues 174 through ' 400 of "the^ amino acid sequence 
designated SEQ. I. D. No. 3,- ' ^k-&^'> 

An isolated nucleic acid which encodes a peptide, -Wherein the 
peptide is encoded by a nucleic %^^^I^P^^ ^'^tB^^t^ >! ''\-' ■ 
nucleotides 527 through 595 '.of SEQ^fl^ 

An isolated nucleic acid y^d^^^^^^^^0jfM^i^ th| ifv ■ 
peptide has an amino acid" sequenc^fja^ 

residues 298 through. 320 of the "hS^SSBtS^KSS^^SS^S^^ 
SEQ. I.D. No. 3.' : ..: ... . ^^^^^ji^i?p^^^Ja^?:? 



A .. ... ...... ...... . . .. • ••-^ ^•#fotfi:'*i^$fotim$m 
vector comprising an f ^ ^ - - 




^aci-., _ 

polypeptide which is.- a^ imatant^^oSs^^ta^li 
strain of he^tis:^^ 



acid, sequence 

"*■ ""WES"""'" 




acid eequence\wbich" : "dif f ere-rr6ra|SSIM 
ma j or surface antigen of Ja^ildtyj^^eMEicls 
tne amino acid at position. number 133 Of j;iTOch ? p^ypepti<fc 
a threonine rather than a 
a promoter of RNA transcript! 

A vector comprising an isolated nucleic acidf encoding V' 
peptide, wherein the peptide is encoded by a nucleic acid 
molecule comprising nucleotides 527, through 595 of SEQ. I.D. 



methionine and effectively linked to '^^^ 
ription. - — 



No. 1, 



The vector of claim 12 or 13, wherein the vector comprises 
viral DNA. 

A host vector system for the production of a polypeptide which 
comprises the vector of claim 12 in a suitable host. 

A host vector system for the production of a peptide which 




18. 



v'~\ "ri-:'\. m : • •. ' . . »• '.' • ; - \ 



comprises the vector of claim 13 in a suitable bcltS" 4 



'••3Mp~-.*f# - ; 



17. A method of producing a polypeptide, which comprises growing 
the host vector system of claim 15 under suitable conditions 
permitting production of the' polypeptide aM^wcyering v t^ 



polypeptide so produced. , ■ - -' ! ~ 



A method of producing a peptide, which ^comprises^^grpwing the 
host vector system of claim 16 under suitable 'conditions" 
permitting production of the polypeptide and recovering the* 
polypeptide so produced. ^ 



19. A method of obtaining a polypeptide ±n purif ied form^ich^ 
comprises J' : : :Tr-^^^^^^^^mi^^ 
(a) introducing the vectorfbf alWi^^±n^SMmWm 

,V-.-- cell i - - -.w. 

' ■ (b > culturing the resultiag^stt^^^f^*^^»^^ 

, polypeptide; V/;'.v..:^t;;;^;::^s^p^^^ 

(c) recovering the polypeptide prbduceWf^ol« u« F VD , 7 aaa -"^ 

(d) purifying the polypeptide so recovered. v - r - ^§gp| 

20. A method of obtaining a peptide in r. '''"^n^J^^'-^Sm^^^S^^^^ 
comprises: ' " " : * i^"" **- V trt#§#ff 

(a) introducing the vector of claim 13 into a suitable host 

cell; • ••'.*. -«>v^r^fev 



(b) 



. .... ..... ;jaf. 



culturing the resulting host cell so as to produce the 
polypeptide; / '..;,' X.i ■■'Mri ; b& :.' . •--'rj®£g&&i& m 

(c) recovering the polypeptide produced into step (b) ; and 

(d) purifying the polypeptide so recovered. 



MS 



21. A purified polypeptide which is a mutant maj or surface i ant i^en^-'f^- 



of a strain of hepatitis B virus, such polypeptide having an 
amino acid sequence which differs from the amino acid sequence "f^^ 
of a major surface antigen of a wildtype hepatitis B virus in ~% ... 
that the amino acid at position number 133 of such polypeptide 
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22 

23. 



24 
25. 



26. 



27 



la '• a threonine^' xAS^^tiut/k ""•methionine I ""UV • ; 

A purified polypeptide^btained from the method "of claim 19"/,. 

A purified peptide/ whereiS' the ^^^b^S^'^^:'^^^ ' 
sequence comprising amino acid residues 298 through 320* of the" 
amino acid sequence designated SEQ . I .D . No. s 3 ; * * 

P^ ified Polypeptide obtained from; the ^^^SiS^^^ 

An oligonucleotide of at least is nuclebtide^flapable^f ^ --^ 
specifically hybridizing with a unigW seq^cl^^i^^^^^ 
within a nucleic acid which encodeaa ^pdl^$^m^^^^ 
mutant major surf ace antigen of. a st|ain;,of;S^l^ b*^ 
such polypeptide ...haying an amino V^PiSSSB^f 
from .the amino .acid; seg^^Sm^llliuff^^^^ 
wildtype hepatitis t *vi|ug; ;^^^^^^^^^Lonl 

methionine, without h^r 

. - --•••.•v «... — - 4 — j v , W4WMWWXt w 



Lrusj 



LCh^diffe^ 



•zing to; any eequenceWf|»icl 
within a nucleic acid ^ich Nmcode 
of a wildtype hepatitis B virus. V 

The oligonucleotide of claim 25 comprising ^ rSolides'^SI 
through 5S>5 of SEQ. I.D. Mo. 1. • • -^-i^^'igiilf: 



A method of obtaining antibodies to a polypeptide which .^kWl^M 
mutant major surface antigen of a strain of hepatitis' B ; ^rusi^^S 



such polypeptide having, an amino acid sequence whieh"diif^^#^BI 

a ce r antioen-bf^^-"/-^r 



from the amino acid sequence of a major surface^ ant ige^of^W - 
wildtype hepatitis B virus in that the amino acid at position^^lfe 



number 133 of such polypeptide is a threonine, rather than a 
methionine, and not to the major surface antigen of a wildtype 
hepatitis B virus, comprising: :.y- 'W0;< 

(a) obtaining the polypeptide in a purified form; 

(b) immunizing an organism capable of producing "' ant ibod! 





' v the purified polypes 
. • ;• t the polypeptide.^ 

. *" y t. " # 

encoded, by nucleotides 

'"" -a V s The method of iclaim 3X* 
acid se^encelsubetagt. 



Leas 



lent 



form; 



• v:. ^h'.-S^'v^t & 

31. A n^thOd^^fl^aini^^g^^ 

peptide ha.s'1'..aM amino Xacjd^s^--^^ 
residues 29* through 32<Tof : the^aming a 
SEQ . I.D. No. 3, " comprising* 

(a) obtaining the peptide, in^apu^fie^^^ 

(b) ironuni2ing\an : o^Mfe^g^^^^j'""" 1 *" 
against 1 the purified pe^idei^^ 

(o) collecting the produoed;;antl^ie^ t ^ 

(d) combining the produced ^ibodie|^| : ^^ 
peptide under conditions to form, a. complex^^d" 

(e) determining which produced ^Sb^^fc^^^^ 
the ' purified peptidase- " as •to^.obta^' ^ 
peptide . 

32. The method of claim 31. ^wherein %^SgSgS&mBtttt 



ant'ibod^elSSl^ 



Srcx*!---.* • 



mm* 



KV. u mutant: major surf ace^ as 
■ such polypeptide rhaydjog^ 

from the amino acid seguc_ 
^ :^ wildtype hepatitis^B ^ — ~ 
V--"--^- • v number .13 3. of , «uch~ po-^ w , 
r.-r-v methic«iine^^c^inc^^>" 




^detect 



■'?*gmSww&s& - jm 





is® 















ienc 



^1 



$8 






37* Use of a^.xiuc^^ 

maj or surface ant igeirof e a^itxaih "of 
polypeptide having an amino acid sequence 



the amino acid , sequence , pf j^,inajor^^^ 
wildtype hepatitis B virus,: in ^^^^^^ ^^^^i^ ^^S 
number. 133 of ' % such polypi tide^LsL e^t* 
methionine for determining jJiffa^^ 
a strain of Hepatitis B i virus . designated L^^-^ 
Virus Surface Antigen-. 1 S 1 -133.. OonXSt*aih,#f^ 
Threonine) , wherein such determination aOT^^ssi^ 
(a) 

(b) 



saii 



si 



obtaining an appropriate nucleic" 
sub j ect ; and . . 

determining whether the nucleic acic^art^ey^^ 
is. 



or is derived from,: a nttcl 1c 
polypeptide which is a", mutant ;xnajprlsurf ace^ 



iencoc 



M*g 







fern 








mm 




3 8 ^ The iise£ of claim ; : 37, 

(a) comprises iflRMAiC^ 
> ^ vr encoding a polype^tldeli 
of a strain of hepatitis 
y 4 amino acid sequence: ylucn; 
of a major; surface^^^^^n 
- £ that the amino acid- at 



cbrremjo^jUigMt^ 
vhxc^mefa^mti 



lis 

LaeJ 



i e j^j^xanscxi^ 
Ipi^surface^ 



itherl 



guncSrl 



?r3 



- (ii) : - 

(iii) i. 



.ex** 



tJae ciS^lexf so^J 
xdexxt if yinei<^#Rt^ 



to . therein ^determine 
derived from, '? af^bleicpiifial 
polypeptide. 



tCpU^JK 



39. 



The use of claim 37, wherein^ ^e^nucioL„ . 

(a) comprises mRNA correspond^ 
encoding a polypeptide which is > mutant '.;ira^o^ : '8urfader 
of a strain of hepatitis B virus > such polypeptide 



nuclei^ acid? si 

remscflpi^oi 



amino acid sequence which differs from the amino acid 

of a major surface antigen of VvUdtype. tej^titls^B^^ 
that the amino acid at position'' number 133 -of OroiSipw 
is a threonine, rather' t^^'^-^^l^^^^ 
determining of step (b) 'eoiSrietest^^S^ 

■ :■■ .-: •••• 




tabid 



•'^:acidv-of ; 

the nucleic aci^ 
nucleic. acid^Sl^iM^enoD^ 



en eel 



m 

let:f 



EP 

faucXej 



40. 



The use of claim 37psr 
(i) :Jk, -v-J a^llfylng^the 



wherein 
nucie 

























fliea!^ 







41^ Use of at^ 



;>resencej 

SESS 



§yur£a5^^^ 



^ jaLd±d>¥s equence^p 

wildtype hepatitis B ^J^f 3^ tHat 
number 133 of stici : ^lyp 





Ml 






lillll 



a strain of Hepatitis B virus te&Lgtt&*' 



Virus Surface Antigen- 1 S '} ^133h^po^ ,, r ____ 
Threonine) t wherein such determin^^^ 

obtaining an appropriate sample tf ^^^^^^^^5 



(a) 

(b) deteannining whethex Tthe • 'sanpleff a 



derived from, a nucleic f acid enco^^|S 
ia a mutant roaj or surface antfgenWof 
hepatitis B virus, such polypeptide haviiig^ 
sequence which differs from the amlnofacidl 
major surf ace antigen of a wildtype'hepr 5 " ' 







^^^^^ 








urnacSH 






an; 



B •: virus! 



that the amino acid poflitiirtpS^ 
polypeptide is a/thr'^e^wtl^Sl,'. 
contacting the sample under apprpprfTe 



pnditic 



IDED 





[eot 



5^ 



ant 



etectabl 




4e€ea 



(a) 
(b) 



; 'predispositibii; f or ■ hepatc 

obtaining ; an v appropriatelnudlei^acid^saT)^l,^frpmj 

subject;',', and /: v /^irs^^f©^^ 
determining whether 'the^iiudl^^ 



is, 



or s is derived ^frcro';"' T^-Vnu 
polypeptide which . is a rait^t ma j br^^ 
strain of hepatitis- B^vixHis^ 
amino acid sequence ^h±dti A ^dltt^B^JOp^^^^ 
sequence of a ma j or surface : "«€ag^^^r £j a1 ws 
hepatitis B vxrus in that the amino ^ acid a at^pbai 
number 133 of such ; polypeptide is ^;a:^ 



Loifi 



than a methionine. 




46. 



The use of claim 45, wherein the nucleic ■i:acid^arabli 
(a) comprises toRNA corresponding v,to • 






^^^^^^^^ 




^^^^ 










^^^^^ 




equine^ 

^^^^^ 



determining of step;-{b)v\iraa< 

Mi 



cojtnpi 




Lsei 



virui^BUC 
differlofrofc! 



encoding a.- w +xjf*r w -^5?^*r> 
of a e triBLixi^of : nopat i t is • B «.y - — ~ r 
aniino acid; sequence wWchvdAJ 
of a major: surf ace a^igra ;of • 
that the amino acid atiposxtipn^in^^ 
is a threonine r rather than a 











.epat 










Bill 










erel 


^^^^^ 



determining of , step ^,(b). con^rises? 
(i) r 



(ii) 



I txanslat ing ' f ^}^/-tiSBI^smuA^S 
i: obtain an amino acid 
' cotiiparing the amino acid sequence^* 
the amino acid sequence /: of Athe ^P^lat 
acid of claim 9 so as to., ther^Xdet^ 
the nucleic acid sample , is^^OT^is 




lUcIei 
let 



48. 



nucleic acid which encodes ,th^ ^ ^ 
The use of claim '45 i r . : '" wherein '"''tlie^ie^^^K 






1 .. 

.f. : ;:>-%.V^.;. 



X 



from the?iuncdno^^acid^ se,^„ 
wiidty& : ^ 
acid sequence * whic h 2 < 
man or surface antigen^pf 
the amino r^acid^at p' 
a tbreori 1 ne ;^ra.ther 
the. suhiec 





maj or : -surface aiitigen "of a 
that the amino 7 acid" ; 'at| _ 
polypeptide ds a threonine^: rato 
contacting the sample under apprc 
bind v to the antibodies^of flcla" ~ 
determine :/;■ whether :^t^^^?^5?!^^^S 
predisposition for hepato^S.liilar ^arc: 




i&uc 




50, 



The use of claim 46 , 47 of 49/ * whereih:ttlie^S . 
acid, oligonucleotide or antibody is labeled *With 



marker . 



detectable* 






Tift** 

7H>i -V ■■ 



iHEiiiii: 


















> ■■ 


ill 





52. 



53 



The use |of claim ,45 r ,, 
tissue or- :sera-^'^-^^ -^v^ 



i^eireiri^h^^ 




A method for identifying " a; ^eroLcal^c 
manufacture of ; a /medicament ;capable^^ 
a strain ^jpf Hepatitis B viriiifc.de 
•.Virus* Surface .:c Antigen-- 'S ^13 3^p«v^ 
Threonine) wherein the ; jnethocl 
compound; co^rises 



(a) " contacting a polypeptide 




^^^^^^^ 




^^^^^^ 


^^^^^^^ 



■ - - -y^m^^m^m 



54. 



aratfier? 

under ^ conditions _ 
poiypeptideXaiLd the chemical:- \ . 

(b) detecting specific binding- ' v ^ r ^^^^^^^^^^^^^^^^^ 
■ ■ the polypeptide; and 

(c) determining whether the; chemical;? 
polypeptide so as to identify, a \ diiSED^H§ 
is capable of treating in 

A method for identifying a chemical cotL „ 

manufacture of a medicament capable of preventing infection 
a strain of Hepatitis B virus designated >HiananVHepatitisn 
Virus Surf ace Antigen- • S 1 -133 Oon Strain : (MettAioxiineS 



Threonine) , wherein the method for identij 
compound comprises : ;■■ ^ ■. : • '- ^i^^^m 

(a) contacting a polypeptide whic^^ 



rCher 



antigen of 



a strain of ^ hepat: 




.:■ .'• ■' . •'- '•, •..',•» yr?^ 




rather > than^a irothibhineWwltl 
under : conditions ;o#fet»»ri«4 



coriditiwad^ ™ : , 



(b) 

(C) 



polypeptide; and. the^chemical 
detectingr; specif icfbrli 
the ^lypeptl^^mid^ 

~ ^hethear|the^cdiendcal^ w 

. is capable%f ^iervrer^^S^^SeftiOB 




poi 



^^^^miTO^ acid^^ 



• < "'*'■ c tr ^ • • " ; ; V^i^^-I: ^^^^^^^^^ 

,55. ^;A ; inethodsfor#id€^^ * - 

• uv- 



^^^^ " 



9b4C 

polypeptid^aving an ; ^nb^Scid^ 
from the ainijK>^ acid "sequence of , 
of a wildtype hWatitis r B ^virus'i^^^^^^^^S 
position numbi* 1*3 'of 1^^g>3^^S®^^ 
rather tha* ; r tciettiicmi^, W^h ^^^^SS 



(b) 
(c) 



under conditions permitting bind1n|fS 
polypeptide, a^' tie /chera&ai: ''SSmSSSBF 
detectxng specific binding of the chemical.? 
the polypeptide; and. --f .' ■ , < * ' SSl^SSmm : o*~ m 
determining whether the chemical ccm^tihd:-inhibitWtHe < 
polypeptide so as to identify a chemica^ cli^ount^lfi 



is capable of treating hepatocellular^c^JnSu 



A method for identifying a chemical comp^dff ollufS^ 
manufacture of a medicament capable^of ^pxe^' 



56. 




hepatocellular carcinoma, ; wherein r^^thfl^r^l^^^ 






>->; , 



• - ; - v, v 



•.' ; H6f ;'a 



Lff.ereij 



(b) 



position jnumber;^ 
rather -: than . a£m_ 
under^ condi tionsji; 
polypeptide ai^tiba 
detect ing^epeclfic 
the polypep 
determining wtiel 




>ninei 



.the^cheroicj 



is capable;o£- 



57; 6 A coroposi 

surf ace^laat 

•:-,Uv\. polypeptxde|^.,,^.^ M 

the amino J *acld ^* ( I^® ]SS ^P f #^1^^ 
wildtype hepatitis $V virgin? 



lacj 




58.. 



number 133 of such _ 
methionine , the amounts of ;:such pq _ _ 
stimulate or ex^ 

pharmaceutically acceptable •iT^^^^fiB 

A coiroosition comprising a peptide //.whe^einjt^ 
* amino acid se^ence cott^rising an^ 

320 of the amino .acid . ?eqpjLence rjdesigrioti 
the amounts of such peptide being ^ 
enhance antibody.; prod^ti^^ 
pharmaceutically acceptable. 

/ . • Li V '^ ?: SJ 

59* A composition con©riBi^;.jjfe^'!c^^c^fc 

the method of claim"" 55^;In^'an ;\amc^in^ 




,^ it ion • Cu.. x ~. — — ~ 
the method pf - clai ^^^^ 

Surface antigen- • 8" -i33;.OM 





carrier 



63 . 



Use of the composition ^of claim .^5| 
sub j ect infected with a strain of He^atij ^ 
Human Hepatitis B Virus Surface J^^^^^^ 
(Methionine to Threonine) . 




64 



Use of the .composition of - clain^.61 ; trc_^^^^^^ 
with a strain of hepatitis B ylrus ' 

B Virus' Surf ace Antigen- ,- S £$33 T C ^S^^^S8^S 
Threonine). 



■ 

■ .... 



65. 



Use of the composition of claim 57 
infection by a strain of He^atit^is^^^^^ 
Hepatitis B Virus Surface" ! Ant ige^^^^^^ 
(Methionine to Ttare«ni^i '."i^^'^J^^'"' 




-61- 

73. A hepatitis vaccine, comprising a mutant form of the surface 
antigen of hepatitis B virus., such polypeptide having an amino 
acid sequence which differs from the wildtype amino acid 
sequence of the major surface antigen of hepatitis B in that 
the amino acid at position number 133 of such, polypeptide is 

• a threonine rather than a methionine. 

74. The vaccine of claim 73, further comprising an adjuvant. 



( 



AWIEHOED SHEET 



